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AT 16.10.75 ET 17.03.77 

HP-Leistuncs-Senderahre. 

Ann: Philips Patentverwaltung GmbH, 

200 C Hamburg; 



Verlangerungsvermerk 



•) Die Angaben sind mit den nachstehenden Abkurzungen In folgender Anordnung aufgefuhrt : 
, Hauplklasse Rollennumrner 

AT: Anmeldetag ET: Bnlragungslao 

Pr: Angaben bel Inanspruchnahme der Prioritat einer auslandischen Voranmeldung 
Tag Land Aktenzelchen 

Angaben bel Inanspruchnahme einer Ausstellungspriorltar •) 

BeginndsrSchaustellung BezelchnungderAusslellung - 

Bezeichnung das Gegenstandes • - • . 

Anm: Anmelder - Name und Wohnsitz des Anmelders bzw. Inhabers • 
Vtr : Vertreter - Name und Wohnsitz des Vertreters (nur bel auslandischen Innebem) 
NKI: Nebenklasse(n) 

•*)Eine etwa bestehende Ausstellungsprioritat kannauch dann geltend gemacht werden,wenn sle In derUrkunde nichl vermerkt 1st 
Der Gebrauchsmusterschutz dauert drel Jahre. die mil dem Tage beginnea der airf die Anmeldunfl folgL 
» Gegen Zahlung einer Gebuhr nach demTarif tritt eine Verlangerung der Schutzdauer um drelJahre eln. 
Die Verlangerungsgebjhr 1st Innerhalb zweier Monate nach Beendigung der ersten Schutzfristzu entrichten (§ 14 des Gebrauchs- 
mustcrgesetzes). 

Bel alien Bnccbsn wird AngaJbe der obenslehenden Rotfen-Nummer erbelen. 
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■ HF-Le i stungs -SenderShre " 



Diet.euerung *«leht alch aul elne HF-Le Istungs-SenderBhre 
ni t den im Oberbegriff des Patentanspruehes 1 aulgefdhrten Hark 



malcn. 



Die Heuerung gaht von folgenden Stand der Tachnlk sua. 

E8 sind dichte-gesteuerte uistungs-Senderbhren 

z B In aeganannter Planar- als aueh in sogenannter Koaxial 

technik ausgefUhrt warden. Diase SanderBhren warden^ vorzugs- 

velse a!s Trioden Oder Tetraden gebaut. In diasar Rbhrenklasae 
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arfolgt aiaa Dichteaedulatisa das totod^n.tro-90 duWh ain 
Iscbaa Katoda — Stauargittar aagaXsgtaa f^rr r Hit 

tfXgsgrada U. «t« SO SS aKUto. W 

starkungaa und dia eraaiebbarea Auagsngsiaistuagea aabsea 

Lf0l«%» U»«Mit.iB£10.M. 0*«rt«lb 9 iaa ? BetrtQbB^qW"- 

„ 0B .U 100 Mte setoali ErMleKbaw tterto liafen tal 
9 fc»a 20 dB «ur die yerstarkuag tat*. 20 SB) 21!? dia tegaaga-. 
leistung. dedeeh aiebt kembiaiesr't ia oisea RStoaatyp. 

■41, SanderBhran fUr dan Fmuansbarsieh 9 ba?balb 100 MB. al»« 

^Ilgt „ Stauarspait .uSa.halb daa . 

dar Betri-baapanauag aina Gsaebwiadigkaitsaedulatisa das 

ait L Hocb^aaasaignaX. Maaa <^S£ 
s oduXatiea «ird wtor gasiaXta, Ausaatsang daa tetfMltoBMrtM 
in einaa mnrchr ia Qiaa SiebtasoduXatiea mgatfaadoXt. 9U 
AuakoppXuag dea veratSrktaa BeehfraqiuansaigaaXs <W«olgt oa 



AuskoppXuag aas virswift^ M «- DO — — 

V«eh.tl«irinm e5 .ii«lt. •bwrfalla auBortfil. to 

HP^uBkopptl-Raumts rw- 8triUirieujuB8W*« owOtflloht to. 



SendarBta-aa ia da® batraebtetaa nreipiaiaboraieh swiaebaa afem 
100 «nd atvra 1000 SSfe aiaa srbabiiefc Sriihws Baiwratrte*. 
AusgaagaXaiatuag (Ma au §00 Bf). ^ ««•«** MtoMQ **«- 
s-Suaa, jmlli' aatartreebaa dareb SteppaiapaXta ait Qaga- 
seblossaaaa Raaoaatoraa, biatas-aiaaada? aagaes-feat 
SsBnaen. ist a«eh die Vas-atfc-taag wait «aaig9F-b9g^ast 
als bai daa .iiehtagasteuartaa RBtaaa isad sys-aiebt Westa 
^LLa 40 «d 50 dB. mm®* *« 9.«*»^ 

ia*- daatHaa aiadrigaP ala da, do, 
RBhraa! Obaa auf»aadiga Maabaaa. «ia »te<«*WM«««. 
ll.«t ,r «ur 40 « ^d a^isb* bai sroBa. ^aad ^90«. 
sWoas 2Ur apar-ialla Z« ee ka Maaaa ^^7^^^ 
Ka lda and Aaoda 9 iagafUgt 9 a Utter aufuaiaaa. la «ir« 3ad.c^ 
aiebt ait d* ? S.tri«bKr^»». aaada^ Bit «oiteua aiotoiga^a 
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Frequeazea aagesteuert yad di®at sur Steuemag der §*,&rk® 
d©s EXektroaeastrea@So Hit gewissea liasearSakuag©a be^Uglieh 
Tferaiarkuag *aad Ausgaagsleistuag gelt®a di®£Ur das Klyst^ea 
geaaaatea RriWien ®ue» ®ia® w@it®r® SQasse v©a Lau£° 
2eitr8hrea 0 a&aliea di© tr&ad©F£©2.d?8ar®ao 

Eb 1st weiteraia @ia® s©g©aaaat® «p?@=^yaeaer ra -Slekt?oaeakaaoa© 
®us der Zeitsearift ^lastxnaaeats ®ad EssperiaeataX ?©ehaies° 
16/1973/3, §®it@ 682 683 bekaaato Xas©©s©ad®F@ au£ d@? 
Seit«"6B3-aeigt di® 2®ieaauag @iae gt®\3@Fgitt®ra©dul!itti©a d®p 
SCatedeastroaes ©it Heea£requea2 0 laaliea ui® Tbei d®a ©b©a 
bespreeaeaea dieat@gest®u@rt©a Sead©?8hs>®a 0 au? iafc b©i digs©? 
Aaerdauag aieat wi® b®i de? g©ad©?8ar® di® Aaed® g@seifess®a 
ausgeiUhrt, aeadera wgist ®ia® Ausa®aayag fU? d©a EXektrQaea- 
straaX auf , d©s> aXs© ait d®? Ietri©bs£r®<4U©ag a©duXi®srt dureh 
di®s® Ausashsuag hindurch ia ©iaaa B©seaX®uaigts? ©iag®seh©ss©a 
ui^do 8ie Aaoy&aung di®at 5®d©eh ia di®s®? F©ra aieat dar.Vep- 
3 ta?kuag ®ia®s HF-SigaaXs, s©ad©ra d©r V©rbUadtXuag ®ia©s 
IXektFeaeastraaXs ia @ia©a EX©kts?©a©a=SeseaX@yaig®5ro 

Di© N ©u©>uai «•« von di® S ®a Staad d®r f @ ehaik «»; DI. Auf- 
gab® dirE^«rung- b®staad daria, ®ia© H8ar® @ eaa££®a, di© 
yattr b®s©ader@r BerUeksiehtiguag d®r Es?si®Xyag aoa®r HF= 
Leistuagea b®i a©a®a Wirkuagsgrad yad Mar®iea©ad hcfcerVK- 
starkyag di® V©?t©iX© d®? bisa®sr b®kaaat©a dieat®g®st©y@riea 
§©ad®rSar©a yad d®r bisa®? b®kaaat®a KLy.tretorBhrtn ia siea 
w@iaigt 0 &Xs© ®ia® s©g©aaaat® Klystroda darst®XXto 

tur Ubi»s di®s©r Aufgab® *®s>d®a bti ^• r w ^ 1 " t ^"^" 
' sfSar® d®? ®iagaags g®aaaai©a Art aaefe d®rN©y®ryag SfeBaahaea 
Q? griff®a 0 di® ia k9B nxtiolmtBdfn 2©iX d®s Fateataaspruehss 1 
i© @ia2©laea &ag®g©b®a siado 

la velterer AysgastaXtyag d®r W®y®ruag &8aaea Stoflnthmtn «r- 
gri££©a t»rd«n, di® ia d©a &®aa 2 ©ieba®nd©a Mien d©r Fat®at= 
aaspmca® 2 Ms 13 ia ©iazelaea aag®g©b©a siado 
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Die RUhre nach derNeuerung stellt also in ihrea ersten 
Toil eine HF=Leistungs~Sender6hre dar 0 ^edoch mit dem Unter- 
schied, dafl der Raua- zwisehen Steuergitter md Anode keine 
Ilcaente aehr au£weist 0 di© in Rerenanz mit der Betriebs- 
£requenz stehen. Statt dessen 1st die Anode wi© die Besehleuni- 
gungselektrode des Strahlerzeugungs systems ©iner Laufzeitrbhre 
durchbroeheno Nach "der Steuerung 1st Jetzt der Anode 4a 
aaehfolgenden Tail der Bbhr© ©in Wechselwirkungsspalt ©ines 
©xakt eder annSherad au£ die Betriebsfrequenz abgestiasten 
Resonators aachgeschalte*.. Dieser Tell 1st in Funktion iffld 
Aufbau an sich dea Auskoppelteil ©ines Klystrons Shnlich, und 
Shnlich beia SQysxren wird der Elektronenstrahl nach 
Passieren des Auskoppelrauaes von einea vorzugsweise gleich- 
stromaafiig isoliert angebrachten Kollektor aufgefangen, 

Der Vorteil dieser Anordnung besteht dedoch zunHchst darin, daB 
auch ia VHF= und:UHE=Bercich infolge der Verwendung der HF~ 
Diehteaodulatien ait einea hohen Grundwirkungsgrad zu reehnen 
ist, der durch weitere uirkungsgraderhbhende Maflnahaen, wie 
g 0 Bo Kollektordepression, auf etwa 70 Betriebswirkungsgrad 
anhebbar ist, Sekundarelektrenen und reflektierte -Elektronen, 
die an sons ten den Sinsatz der Kollektordepression relativ 
frtth begrenzen, kSnnen den HF~Steuerraua zwisehen Katode und 
Steuergitter infelge des hohen Potentialunterschiedes gvischen 
. Gitter und Anode nieht erreichen und daait auch die Modulation 
nieht in dea MaBe stSrend beeinflussen, wie das vielfaeh bei 
Laufzeitrbhren ait Kollektordepression der Fall ist. 

Den LaufzeiteinflUssen, die den -Jirkungsgrad durch ©ine ttil- 
*eise Auflbsung der Diehteaodulatien herabsetzen *rtirden c vird 
nach der XJeueruag durch die Verv*endung ©iner klystronahnlich 
hohen Betriebsspannung •ntgegengewirkt. "Dadurch ©rgibt sich 
gleir.hzeitig der waiters Yorteil dieser Klystroden . Xnfelge 
der hohen Gesehwindigkeit des Elektronenstrahls wird auch 
hier die robust© Auslegung von Auskoppelspalt, Resonator und 
Koppelelcacnten aoglich, die bei den Klystronrbhren die genonnten 
hohen Ausgangsleistungen erabglicHeno Daait ergibt sich die . 
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angestrebte ^Combination von hohem Uirkungsgrad md.aeher 
Ausgangsieistung ira Mkrowellenbereieh «*®r®inigt ia dine® 
Rohrentypo 

Bezilglich der Verstarkuag kann di® KlYstrode, 3® men d®r 
angestrebten Ausgangslei stung , W©rt® urn 25 dB @rr®ien®ao Si® 
liegt damit hinsiehtlieh di®ser ©r60© deutlieh ynteraalb der 
vergleichbaren Klyatroiwertt „ 3®3©ea nam ■oviri. aBaer Qlfl 
die dichtegesteuerten SenderBhr©a 0 da® is Vergleien su diesaa 
die direkte Ansteuerung ait Balbl©it®rn bis su ©iner Qtwa 
6~£ach hSheren Ausgangsleistung aSglieh <tfirdo 

AusfUhrur.gsbeispiele der Neuerung siad ia der Zeichnung darg®° 
stellt und werden im felgenden aah©r besehriebeno 

Da die Zeichnung aehrer© Aus£Uhruagsb©ispi®l® «ntfaalt 9 ©rseatiat 
@s am gweekmSBigsten, di® Beseareibung d®^©nig®a T©il© vorau- 
Ziehen, di® fUr all® AusfUhrungea gemeiasam siad 0 Sieae T®il© 
beziehen sieh auf den Mater dem HF-Wteha«lwirkungi8palfc 1 
liegenden Teil des abgeseaktea SCollekters, &©r mis© ©ia© 
Einlaufstrecke 2 und dea digeatlieaen Kollekterteil 3 aufweist.o 
Diese Teile sind sit geringer Abwandluag dea @atspr@ea©ad©a 
Teilen berkBmmlicber Klystrons ahnlieho Sabei siad di® Teil© 2 
und 3 dureh einen Xsolationsriag k g@tr®aat 0 so-- daS si® auf 
unterschiedlichem Potential betri®b®a werdea k6aa®a 0 

Die anderen ia dem gezeigten Aus£Uhrungsb©ispi®l ^Ur all® 
Beispiele gleiehen Teil© sind di® bis gur Katod® 0 Sort liegt 
sunachst die Aasteuerleitung 3 sit" der Eiakoppluagsaatean® 6, 
den KurzschluB-Schiebera 7 wid ©iaer'gol, 3/4 X °laag®a 
koaxialen Eiakopplungsleituag 8 0 cdi® 0 ^i® di® Zeieaauag g®igt 0 , 
ait A/4=Tasehen 9 umgebea 1st, (di® mieat aur ©ia® H©ea° 
spannungsis-olation ergebea, soadera auen di® Hoeh£r©<|U©a g 
am Austritt aus der 3/4 A -langen Leitung 8 aiaderto 9®r 
obere Aufbau ia dar Zeiehnung der BBhr© bsteht aus ©iaes 
21ektrodenring 10 £Ur den Aasehlufl der ©iaea IleizergufUhrung 11. 
Dann folgt sia Xsolationsriag 12 daaaeh di® Sl®ktrod® 13 
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mr die &atode„ daaa ^i©d©r ®ia Xselatioasriag 14, Hit d®? 
SCatod© 13 ist di® ©ad©?@ Sf@ig®F2u£UhFuag 15 verbundeno 9©f 
Heizfadea selbst 1st ©it 16 b©zeieaa®t<, Auf d®s? Xiakta g©it@ 
der striehpuakti®rt@a Liai® £a &©F-2©£efcayag ist mm ®ia® 
Aus£Uhnmg der Heuenmg g®g®igt 0 ^Shr@ad ©uf d®? ^®eat®a 
S@ite ueit©r® AusfUarungea g®2@ieaa©t &iad 0 Amf d©? 2.iakea 
g©it© £©Xgt aua gimiehst wi®d©r @ia® ll®ktr©d© 1? ysd di®s© 
£Uhrt d®m St®u®?gitt©s? 18. Saaa £©Xgt ©£a 2fg©Xat£<yags>iag 19 
m d di® lX@ktx>ede> 2© SUP di© Med®, <di® g®g®atlb®p de? SC©XX®kt©s>= 
@iaXau£ st?eek@ 2 durea ©£a@a w©£t®r®a 1 s©Xati©asx°iag 21. 
i®©Xi®?t £§t mfi k©am©atx>isea @£a® Ausaaasuag 12 auftreisto Au£ 
' ?®eat©a S®it© b®£iadet aiea aiat®x> d©s 2a©Xati©aaFiag 14 
®ia© El©ktp©d® 23 mr das §t®u®5?gitt®Po Bs £©Xgt daaa ©sm®t3t 
®ia 2s©Xatiea§Fiag 24 ®d daaaea di® lX®ktr©a© 23 SUr ®ia® g@~ 
tr@aat@ Fekuasi®r®X®ktF©d@ 26 Q Sima 2olg4 ^i@d©^ ©ia SseXatieai- 
s?iag 27 md ®©hXi©SXiea di® 3®seaX@uaiiuag§®X©kt?©d® 28 0 danaea 
daaa ®ia SseXatieas^iag If md ®ia© lX®kt?©d© 3© 0 di© au£ 
ihre? £aa^as®it® ®ia® Ausa@aayag 31 au£*eiat„ di© daaa di© 
gl©ieh@ Funkti©a wi© di© Ausa®asyag 22 iX@ktr@d® 2© tegw. 

Aaed® 20 aat 0 9i® EX©ktF©d® 3© &§t w£©d©^ dm-ea oiada 
Ssolatieaspiag 32 g®g©a di©' S©XX©kt©F©iaX&u£©X©kWa© 1 ia>©Xi©rt 0 ^ 
M® 2©iX® d@a KF=W®eas®Xwi5?k%aags§pa2t 1 siad gX©ieag@it£g 
T®iX®Xes©at® ©ia®s H©ea£?equ©a2F@seaat©5?i! md auS®Fhaib d®r 
XseXatieasFiag® 21 fesstfo 32 u©?d©a 211? d®a p?akt£seaea l©tr£eb • 
©rgansead di® <v©a KXyatrea a©? 1b®kaaat®a ©srfe©?a@a E©i©aat©?° 
©X®sa©at® Mad SCepp©X©2®s®at© @ag®©?da©to 

5Di® WiFkyagsweis® dQP M©?te?ag &®t tfi© felgts 
3©ia EiaseaaXtsa d©? g^gtrgd© ©aitt£©Ft (di© Ratode sit m?<B? 
u£?ksaa©a Fiaea© 0 di© ©it 33 b©2®£@aa©t £st 0 Slokteeaoa 0 di© 
iafolg® ®ia©s 2uigea@a d©? Aa©d® 2.0 taw. -28 ua& der 5^t©d© aag©= 
l«Bttn.HoehipiBnvng8poteatUla 4a Eieatimg amS di© .ted©a 20- tew. SO 

lauf®a 0 9i©s® El©kt?©a©a w®?-d©a teea ©atsp?oeh©ad© <§©° 
staltyag d@p Elraoate 18 0 2© 0 22 bzv 0 26 0 28 0 3®o 31 ©Xoktre- ^ 
statiseh £ ©kussier&o <J© aaea Aa«©adimg MSnaoa ab©p di© Seia@ 2© 
yad as a ia g@tr©aat® El®kt?©d©a ©atfallQa. gwi@eb©a di© 
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Elektrode 17 bzw. Elektrode 23 und die Katcdc wird neben 
den Gleichpotential fUr das Steuergitter eine nodulierende 
HF-Wechselspannung gelegt, deren Tragerfrequenz die Betriebs- 
frequenz ist, so dafl in diesem Raum in der RBhre der Elektronen- 
strahl nit der Hochfrequenz dichtenoduliert wird. Der nodu- 
lierte Elektronenstrahl tritt dann durch die Cffnung 22 bzvr. 
31 hindurch und erreicht den HF-Vechselwirkungsspalt 1 , -wo 
durch die angeschlossenen extemen Resonatorelenente , wie hier 
nicht dargestellt ist, die verst&rkte Hochfrequenz-Vechsel- 
spannung abgenonnen werden kann. Betriebswerte fUr eine der- 
artige Klystrode kBnnen z.B. sein: die Elektrode 20 bzw. 30 
' und 2 liegen auf Masse, dengegenUber liegt die Katode, also 
die Elektrode 13, auf -20 kV und der Kollektor 3 auf -5 kV. 
Der Strahlstron betrSgt 2 A und die Ausgangsleistung evva 
21 kW bei einer Betriebsfrequenz zwischen 100 und 1000 MHz, 
einen Virkungsgrad von 70 % und einer- auf zuwendenden Steuer- 
leistung von 70 V, entsprechend einer Ventarkung von etva 25 dB. 

Die Klystrode wird vorzugsweise derart ausgelegt, dafl be- 
sondere Fokussiernaflnahnen fUr den Elektronenstrahl nicht 
erforderlich sind. FUr bestimnte Anweadungsf&lle werden Jedoch 
die bei den Klystrons Ublichen magnetischen und elektrostatischen 
FokussiermaBnahnen ergriffen. Da sie auf die prinzipfelle Virkungs- 
• veise der Klystrode ohne Einflufl sind, werden sie hier nicht 
dargestellt. 



SchutzansprUche: 
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Sehutf.ansprtiche 

1. HF=L©istuags=Seader8hr® £Ur to Fr©<iu®a2b©r®iea v©a 
©twa 10 bis 1000 Mfe 0 be! dtr unmittrtbar w <iia®? %&to&® 
®in sur Medulatiea d©s Straal®tr©@§ sit d@r 8etyie^sfr«q«ens 
wroendbares SteuergiSt®? ®d vor cd£®g®a ®ia® £Ur d@a 
®eduli®rtea EXektr©a©astraal ®ia® &uga@a®yag <E«£t7®!s®ad© 
Mod© angeordaet ist 0 dadurea gekeaageieaaet,, daB *sasitt©lbar 
Mater der geaaaat©a A«ga@asimg eia tf©eas©lwirkuagsspaXt 
®£a©s Hoea£requea2kreis®s ait siaeag@seaaXt®t©m Stollektor caag©~ 
©rda©t ist mid daS der @iti®r=Aaed©arausi AaseaXliJig® £Ur S1F° . 
SSapfuagsmittel aufw©ist 0 

2, HP°L©istungs~SeaderShr® aaea Aaspnaefe 1 0 -dadurea gskenn- 
g©£eanet 0 da8 is Oitt©r=Aa©dearaum ®ia® F©kussi®r®X@ktr©dQ 
®ageerda©t ist 0 '. 

So HF°L®£stuags°S©ader8hr® aaea Aaspmeh 1 ©der Aaspruea 2 0 
dadurea gek©aazeieaa©t 0 da8 ia ©itt®r-Aa©dearaus ®£a ©der 
nearer® Besealeua±guagsllketr@d©a aag©erda©t aiado ' 

ho HF°L@istuags°Sead®r8ar® aaeh ©iaera ©der aearerea dtr 
vorhergehendea Anspruea®, dadurea geksaaz®ieha©t 0 daB &I© 
HF-Sampfungsaittel A /^Radial- ©d®r Koassialleituagea siado 

5o HF°L®istuags=Seader8ar@ aaea ®£a@© ©d©r a®ar®r@a der 
vorhep«A«nd«n AasprUea© 0 dadurea gekeaas®£eaa®t 0 d&8 der 
gteuergitter=Kat©denkr®is-yad/ed@r der Auskepp®Xkr®is ails 
Steaxial-, Tepfkreis ©d®r Healraumreseaator ®usgeb£Xd®t iit. 

So HF=Leistuags=Sead®r8ar® aaeh ®ia®© ©der sehrerea der 
veraergeheadea Aasprileae 0 dadurea gekeaaseieaaet, da© d®r 
Stiutrgltter-Xatodtaknli md/©d®r d®r Ausk©pp©Xkr®i® Qua 
diskretea EXeseates (Keadeasater©a 0 SpuX®a 0 Uidersiladea) 
aufgebaut £st 0 
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7. .HF-Leistungs-SenderBhre nach einen Oder nshreren der 
vorhergehenden AnsprUche, dadurch gekennzeichnet, daB die 
ZufUhrung zum Steuergitterkreis und/oder Auskoppelkreis 

Oder der Steuergitterkreis und/oder der Auskoppelkreis selbst 
eine Ho chspannungs isolation in Form einer /I /4-Radialleitung 
Oder einer A/A-Koaxialleitung aufweisen. 

8. HF-Leistungs-SenderBhre nach einen oder mehreren der 
vorhergehenden AnsprUche, dadurch gekennzeichnet, daB die RShre 
eine .magnetische Strahlf okussierung mit stromdurchf lossenen 
Spulen aufweist. 

9. HF-Leistungs-Sender5hre nach einem oder mehreren der 
vorhergehenden AnsprUche, dadurch gekennzeichnet, daB die 
RBhre eine magnetische Strahlfokussierung mit Permanent- 
nagneten (hotuogen oder periodisch fokussiert) aufveisf. 

10. HF-Leistungs-SenderBhre nach einen oder mehreren der 
vorhergehenden AnsprUche, dadurcn gekennzeichnet, -aB die RBhre 
eine elektrostatische Strahlfokussierung aufweist. • 

11. HF-Leistungs-SenderBhre nach einem oder oehreren der 
vorhergehenden AnsprUche, dadurch gekennzeichnet, daB der 
Elektronenstrahl in der RBhre als Vollstrahl ausgebildet ist. 

12. HF-Leistungs-SendcrBhre nach einem oder mehreren der 
vorhergehenden AnsprUche, dadurch geKennzeichnet, daB der 
Elektronenstrahl als Hohlstrahl ausgebildet 1st. 

13. HF-Leistungs-SenderBh-e nach einem oder mehreren der 
vorhergehenden AnsprUche, dadurch gekennzeichnet, daB die 
HF-Vechselvirkung im Auskoppelraum Uter einen Mehrfachspalt 
(extended interaction) erfolgt. 
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"HF-Power Transmitting Tube" 

The innovation relates to an HP-power transmitting tube of the type defined in the 
preamble of claim 1. 

The improvement is made over the following state of the art: 

There are prior art density-modulated power transmitting tubes that are built, e.g., in the 
so called coaxial or the so called planar technique. These transmitting tubes are built, 
preferably, as triodes or tetrodes. Density modulation of the cathode current in tubes of 
this type is carried out by means of a high-frequency signal, which has its carrier 
oscillations at the operating frequency, applied between the cathode and a control grid. 
These tubes allow efficiency up to 60% to be achieved in the microwave range. The gain 
and the power output that can be achieved decrease sharply when the operating frequency 
is over 100 MHz. The achievable values of 20 dB for the gain and 20 kW for the power 
output cannot be combined in one tube. 

It is also known to use amplifier klystrons as transmitting tubes for frequency ranges over 
100 MHz. In these tubes, the velocity modulation of the cathode current with a high- 
frequency signal is carried out in a control gap that is located outside the potential field of 
the operating voltage. This velocity modulation is transformed into a density modulation 
by specifically using the transit time effect in a drift tube. The amplified high-frequency 
signal is coupled out in an interaction gap that is also located outside the potential field of 
the operating voltage. Isolation of the HF output system from the beam forming system, 
which is made possible in the tube of this type, in comparison with density-modulation 
transmitting tubes, allows a higher continuous power output to be achieved in the 
frequency range from 100 to about 1,000 MHz (up to 500 kW). By using a series of drift 
spaces, each interrupted by coupling gaps with connected resonators, the gain is no longer 
limited as it was in the density-modulated tubes and can be as high as 40 and 50 dB. At 
the same time, efficiency of the klystrons is substantially lower than that of the density- 
modulated tubes. Without the use of expensive means, such as multiple collectors, 
efficiency is below 40% and can be increased to a maximum of approximately 50%. For 
special applications, a klystron can have a grid incorporated between the cathode and 
anode. It can be controlled not by the operating frequency, but rather, by far lower 
frequencies, and is used for controlling the electron flux intensity. With certain limitations 
regarding the gain and power output, the same criteria apply both to the klystrons and to a 
different class of transit time effect tubes, i. e., traveling-wave tubes. 

There is also a so called "pre-buncher" electron gun disclosed in the Journal "Instruments 
and Experimental Techniques", 16/1973/3, p. 682 and 683. Thus, a figure on p. 683 
shows the control grid modulation of the cathode current with high frequency, which is 
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similar to the above-described density-modulated transmitting tubes, but the anode in this 
device is not closed and has an opening for the electron beam which is thus modulated 
with the operating frequency and is guided into an accelerator through this opening. This 
device is not used for amplification of a high-frequency signal, but rather for pre-bunching 
of the electron beam in an electron accelerator. 

Novelty is based on the above state of the art. The innovation is aimed at providing a tube 
that, with the special goal of achieving high HF power with high efficiency and a 
sufficiently high gain, could combine in itself the advantages of prior art density-modulated 
transmitting tubes and prior art klystrons, thus forming a so called klystrode. 

This objective is accomplished in an HF-power transmitting tube that has the 
distinguishing features outlined in the characterizing clause of claim 1. 

Further improvements over the prior art are defined in the characterizing clauses of claims 
2 through 13. 

The new tube is constructed partly as an HF-power transmitting tube, with the only 
difference that there are no elements in the space between the control grid and the anode 
which would be in resonance with the operating frequency. Instead of this, the anode has 
an opening like the accelerating electrode of the beam generation system of a transit-time 
tube. According to the innovation, the anode is followed by an interaction gap in the 
following part of the tube that is part of a resonator which is tuned to exactly or 
approximately the operational frequency. This part is similar to the output system of a 
klystron regarding both the structure and function and, similar to what occurs in a 
klystron, the electron beam, after its passage through the output systenys collected in a 
preferably DC-wise isolated collector. 

The advantage of this device is, in the first instance, is that high efficiency can be expected 
through application of the density modulation both in the VHF and UHF ranges, and 
efficiency is further improved by using efficiency enhancing measures, such as the 
collector depression which can improve efficiency to about 70%. Secondary and reflected 
electrons, which usually limit the use of the collector depression, cannot reach the HF 
control space between the cathode and control grid in view of the high potential difference 
between the grid and anode. For this reason, modulation is not impaired to a large extent 
as is normally the case with transit-time tubes that use collector depressions. 

The transit time effect, which reduces efficiency by partly eliminating the density 
modulation, is counteracted, according to the innovation,- by using a klystron-like high 
operating voltage. This also results in another advantage of the klystrodes according to 
the innovation. Owing to the high velocity of the electron beam, the coupling gap, 
resonator and coupling members can be of the same rugged type as that used in klystron 
tubes, which ensures high power output. This allows the desired combination of high 
efficiency and high power output to be achieved in the microwave range in one tube. 

Regarding the gain, this parameter can be as high as 25 dB in the klystrode depending on 
the power output. This value is considerably lower than in comparable klystrons, but it is 
much higher than in the density-modulated transmitting tubes, and, compared to them, the 
power output can be up to 6 times as high using a solid state driver. 
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The innovation will now be described with reference to the accompanying drawing. 

As the drawing shows several embodiments, it is reasonable to start the description from 
the parts which are common to all embodiments. These parts include a depressed 
collector behind the HF interaction gap 1, which consists of an inlet section 2 and a 
collector proper 3. These parts are similar to respective parts of conventional klystrons, 
with minor exceptions. Thus parts 2 and 3 are separated by an insulating ring 4, so they 
can be operated at different potentials. 

The other parts in the embodiment that is shown are the same for any embodiment up to 
the cathode. There is a feeder 5 for the drive power with a coupling antenna 6, plungers 
7, and a coaxial coupling guide 8, e. g., 3/4 X long which, as shown in the drawing, has 
h '4 pockets that are designed not only for high-voltage insulation, but also as a high- 
frequency choke for the 3/4 X long guide 8. The upper structure of the tube as shown in 
the drawing comprises an electrode ring 10 for connection of a heater conductor 11, 
followed by an insulating ring 12, and an electrode 13 for the cathode, followed by an 
insulating ring 14. The cathode is connected to the other heater conductor 15. The 
heating filament is shown at 16. On the left hand side of the dashed-line the drawing 
shows one embodiment of the innovation, and another embodiment is shown on the right 
hand side. Another electrode 17 is shown on the left hand side leading to the control grid 
18. This is followed by an insulating ring 19 and an electrode 20 for the anode which is 
insulated from the collector inlet section 2 by means of another insulating ring 21 and has 
a coaxial opening 22. On the right hand side, there is an electrode 23 of the control grid, 
which is located behind the insulating ring 14. Another insulating ring 24 separates the 
grid from an electrode 25 for a separate focusing electrode 26. It is followed by an 
insulating ring 27 and by an accelerating electrode 28, followed by an insulating ring 29 
and an electrode 30 that has an opening 3 1 having the same function as the opening 22 of 
the electrode 20 or anode 20. The electrode 30 is insulated from the collector inlet 
electrode 2 by means of an insulating ring 32. The parts surrounding the HF interaction 
gap are simultaneously elements of a high-frequency resonator and outside of the 
insulating rings 21 and 32, as known from a klystron, external resonator and coupling 
members are attached for operational purposes. 

The device functions in the following manner: 

When the klystrode is turned ON, the cathode emits electrons from its active surface 
shown at 33, and the electrons, under the effect of the. high potential between the anode 
20 or 28 and the cathode, move toward the anode 20 or 30. The electrons are 
electrostatically focused by means of an appropriate design of the* elements 18, 20, 22 or 
26, 28, 30, 3 1. Depending on application, the parts 26 and 28 can also be made obsolete. 
In addition to the DC potential for the control grid between the electrode 17 or 23 and the 
cathode, there is a modulating HF AC voltage, the carrier frequency of which is the 
operating frequency, whereby the electron beam is density modulated in this space. The 
modulated electron beam then passes through the opening 22 or 3 1 and gets to the HF 
interaction gap 1, whereby the attached external resonator members, which are not shown 
here, can receive the amplified HF AC voltage. The working parameters for such a 
klystrode can be, e. g., as follows: the electrodes 20 or 30 and 2.are connected to the 
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ground, whereas the cathode, as well as the electrode 13 are at -20 kV and the collector 3 
is at -5 kV. The beam current is 2 A, and the power output is about 21 kW at an 
operating frequency in the range from 100 to 1,000 MHz, with an efficiency of 70% and a 
required drive power input of 70 W corresponding to a gain of about 25 dB. 

The klystrode is preferably constructed so that no special measures for focusing the 
electron beam are necessary. However, for special applications of the klystrode, 
conventional magnetic and electrostatic focusing means can be used. As they do not have 
any substantial effect on operation of the klystrode, such means are not disclosed here. 

Claims 

1. An HF power transmitting tube for a frequency range of 10 to 1,000 MHz, wherein a 
control grid is provided directly in front of the cathode for modulating the beam current 
with the operating frequency, and an anode having an opening is provided in front of the 
grid, characterized by the fact that an interaction gap of high-frequency circuits is 
provided directly behind said opening, followed by a collector, and by the fact that HF 
damping means are provided in the grid-anode space. 

2. The HF power transmitting tube of claim 1, characterized by the fact that a focusing 
electrode is provided in the grid-to-anode space. 

3. The HF power transmitting tube of claim 1 or claim 2, characterized by the fact that one 
or a plurality of accelerating electrodes are provided in the grid-to-anode space. 

4. The HF power transmitting tube of one or several of the foregoing claims, characterized 
by the fact that the HF damping means is a radial or coaxial 7J4 guide. ' 

5. The HF power transmitting tube of one or several of the foregoing claims, characterized 
by the fact that the control grid - cathode circuit and/or the output systems are designed as 
coaxial or waveguide type resonators. 

6. The HF power transmitting tube of one or several of the foregoing claims, characterized 
by the fact that a control grid - cathode circuit and/or the output system are made of 
discrete elements (capacitors, coils, resistors). 

7. The HF power transmitting tube of one or several of the foregoing claims, characterized 
by the fact that a guide to the control grid - cathode circuit and/or the output system or 
the control grid - cathode circuit and/or the output system proper have high-voltage 
insulation made as a radial or coaxial X/4 guide. 

8. The HF power transmitting tube of one or several of the foregoing claims, characterized 
by the fact that the tube has the magnetic beam focusing with solenoids. 

9. The HF power transmitting tube of one or several of the foregoing claims, characterized 
by the fact that the tube has the magnetic beam focusing with permanent magnets (for 
homogeneous or periodic focusing). 

10. The HF power transmitting tube of one or several of the foregoing claims, 
characterized by the fact that the tube has the electrostatic beam focusing. 

11. The HF power transmitting tube of one or several of the foregoing claims, 
characterized by the fact that the electron beam is generated as a solid beam. 
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12. The HF power transmitting tube of one or several of the foregoing claims, 
characterized by the fact that the electron beam is generated as a hollow beam. 

13. The HF power transmitting tube of one or several of the foregoing claims, 
characterized by the fact that the HF interaction in the uncoupling space is carried out 
over a multiple gap (extended interaction). 
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